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The Klamath Basin (1) 
 
Drains interior to coast.   Fraser, Columbia, Klamath, (Pit (rare), Sacramento R).   
     ~4000 ft Klamath Marsh to sea level. 
 
260 miles long 
 
10.5 M acres (~15,700 sq mi;  ~40,600 sq km) 
 
Upper and Lower Basin, ~separator I-5 bridge below Iron Gate Dam 
 
Two states, Oregon origin and California estuary 
 
2nd largest discharge in California (after Sacramento-San Joaquin) 

 17,000 cfs (484 cms), min 1310 to max 577,000 cfs at ocean 
 
3rd largest US West Coast salmon run (after Columbia, Sacramento) 
 
Little attention outside the region.  On the edge of many administrative units. 



The Klamath Basin (2) 
 
Has almost every western water issue 

 Agricultural production 
 Hydropower generation 
 Endangered species 
 Water quality 
 Municipal and industrial usage 
 Crosses state lines 
 Multiple agencies 
 Complex resource management setting 
 Tribal interests are a major factor 
  CA - Hoopa Valley, Karuk, Quartz Valley, Resighini, Yurok 
  OR - Klamath 
 Multiple and sometimes conflicting interests 

 
Climate setting 

 No particular El Nino / La Nina allegiance.  On the western dipole. 
 Difficult location for long-lead (monthly/seasonal) forecasts 
 More “east-side” than “west-side.”  Volcanic hydrology.  “Upside down” 

 
Joint USDA/NOAA water supply forecasts to 2009.  Separate, collaborative, since. 
 
 Ecological Drought.  Opportunities to think through this under-developed topic. 



From 
Bureau of Reclamation 



Selected Timeline 

1868    First irrigation ditch in Upper Klamath Basin 

1905    Klamath Project authorized 

1908    Lower Klamath - first NWR established, by Teddy Rooseveldt 

1918    First dam completed (Copco #1) 

2001  Water deliveries curtailed due to drought 
 
2002  Massive die-off of salmon (33,000 fish) 
 
2004  Klamath River Watershed Coordination Agreement  CA, OR, EPA 
 
2010  Klamath Basin Restoration Agreement 
 
2010    Klamath Hydroelectric Settlement Agreement 

2013  Tribes and US Govt exercise Upper Klamath water rights, 1st time 
 
 









Multiple management organizations 
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National Integrated Drought Information System  (NIDIS) 
 
 
NIDIS aka:   A Drought Early Warning System 
 

 Drought as a “slow onset” phenomenon. 
 

 No way that we should ever be taken by surprise by drought. 
 
 
NIDIS, DEWS:     Early Warning = Looking For Trouble 



Klamath Basin Decision Support System 



Related NOAA Sector Applications Research Project (SARP) 
 
Houston Engineering Inc (MN)  Dr. Mark Deutschman PI 
NOAA National Weather Service 
USDA Natural Resources Conservation Service 
Klamath County Public Works Department 
 
From Fisheries Manager to Family Farmer:  Improved Products for 
Communicating Water Supply, Drought and Climate Change Risk for Daily 
Decision Making within the Klamath Basin, California and Oregon, US. 
Two years:  July 2012 - June 2014. 
 
Stakeholder and focus group meetings in the basin 
 
Draft Report 
 
User Requirements Draft Report  March 2014, Final Report April 2014 

 Insufficient understanding of stakeholder needs 
      How is NWS (CNRFC) and NRCS-NWCC info used? 
      What needs are met or not met? 
      How is uncertainty addressed? 
 Matching the annual “decision calendar” 
  



Prepared by Mark Deutschman, 
Houston Engineering, Inc. 
Minneapolis, Minnesota. 

 
167 pages, with appendices. 

 
Very well done report. 

 
Many practical issues discussed. 

 
Very relevant to NIDIS Pilot. 

 
Much applicability to other  

western settings. 



Percent of Average Precipitation  

            Oct  2013                            Nov  2013                            Dec  2013 
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Percent of Average Precipitation  

            Apr  2014                            May 2014 thru 13th 



Mean Temperature Departure from Normal 

             Oct  2013                          Nov  2013                            Dec  2013 
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Mean Temperature Departure from Normal 

             Apr 2014                          May 2014 thru 13th 



Water Year 
2010-11 
01 Oct 2010 
Thru 
30 Sep 2011 



Water Year 
2011-12 
01 Oct 2011 
Thru 
30 Sep 2012 



Water Year 
2012-13 
01 Oct 2012 
Thru 
30 Sep 2013 



Water Year 
2013-14 to date 
01 Oct 2013 
Thru 
13 May 2014 



Oct 1 - May 13       Water Year to Date 2013-2014     Oct 1 - May 13    

         Precipitation Percent               Temperature Departure (F) 



Calendar Year 
Precipitation  

Rank 
 

Jan-Dec 
2013 

 
1896 
Thru 
2013 

 

Lowest 10 % 
 
 

Record 
Driest 



Oct-Apr 
Precipitation  

Rank 
 

1895-96 
Thru 

2013-14 
 

Lowest 10 % 
 
 

Record 
Driest 



www.wcc.nrcs.usda.gov/special/klamath.html 



Annie Springs  
(Crater Lake Nat Park) 
NRCS Snotel Station 
Winter Comparisons 

2010-11 
Oct-Sep 

2011-12 
Oct-Sep 

2012-13 
Oct-Sep 

2013-14 
Oct-May 14 
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water.weather.gov/precip 



www.cnrfc.noaa.gov/monthly_precip.php 



www.wrh.noaa.gov/forecast/evap/ 
FRET/FRET.php?wfo=mfr 







Select:  Klamath Falls area, 12 months ending in Dec, Temperature 0 C, 9-year running mean. 



Elevation of Freezing Level over Klamath Falls.   Annual.  1948 through 2013.   



Elevation of Freezing Level over Klamath Falls.  Winter.  1948-49 thru 2013-14.   



Elevation of Freezing Level over Klamath Falls .  Spring.  1948 thru 2014.   



Elevation of Freezing Level over Klamath Falls.  Summer.  1948 thru 2013.   



Elevation of Freezing Level over Klamath Falls.  Autumn.  1948 thru 2013.   



Percent of Reanalysis precipitation with below-freezing temperature at  1600 m / 5200 ft. 
Klamath Falls Area.  Annual  1948 - 2013. 

“snow”	
  

“rain”	
  



“snow”	
  

“rain”	
  

Percent of Reanalysis precipitation with below-freezing temperature at  1600 m / 5200 ft. 
Klamath Falls Area.  Winter (DJF)  1948/49 - 2013/14. 



Through April 2014 

“El Nino” 

“La Nina” 

NOAA ESRL (“CDC”), Wolter and Timlin 



Recent Evolution of Equatorial Pacific SST Departures 

Updated  through 2014  May 4-10 



Ocean Departures from Average Temperature ( C )    4-10 May 2014 
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Temperature  &  Precipitation 
Official Outlooks 

One Month                        2014                        Three Month 
       Jun Temp             Jun Precip           Jun-Jul-Aug  T         Jun-Jul-Aug  P 

Orange / Red  - Higher likelihood of drier than usual 
Green   - Higher likelihood of wetter than usual 

NOAA Climate Prediction Center	
  



Six experiments in near-term climate forecasting Jun-Aug 2014.   Precipitation. 
NMME (National Multi-Model Ensemble).   
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2014 May 15 



Six experiments in near-term climate forecasting Jun-Aug 2014.   Temperature. 
NMME (National Multi-Model Ensemble).   
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2014 May 15 
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Create 
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Analog 



Winter Season 
Snow Water 

Content 
 

Create Klamath Analog 
 

1982-83 wettest 
 

Average 
 

2012-13 
 

2013-14 
 

1976-77 driest 
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Established Programming Rule: 
 
If it’s easy for the user, it was hard for the programmer. 
 
If it’s hard for the user, it was easy for the programmer. 
 
 
Corollary: 
 
Making things easy takes resources, often substantial. 
 
Many parties would like this, but not willing to support. 



Concluding Thoughts 
 
Making it easy for users:  Lotta work. 
 
How to operationalize. 

 Automated updating. 
 Keeping up with evolving web pages of others. 
  Adds up over time: How to fund or fold into operations. 
 How to keep going when no drought or other climate anomalies. 

 
Dashboard appealing to users.    But, Dashboard Fatigue for operators. 
 
Cannot meet all user expectations. 

 Tools to help select from among major options. 
 



Thank You ! 

www.klamathtribes.org 
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Red 
 
 


